Binding of ncd to microtubules induces a conformational change near the junction of the motor domain with the neck.
We have covalently attached an electron paramagnetic resonance (EPR) spin probe to Cys-670 of the motor domain of ncd (nonclaret disjunctional protein) in order to investigate conformational changes associated with the chemomechanical cycle. Spin-labeling is highly specific and does not affect ncd function as monitored by either the binding affinity to microtubules or the rate of ATP hydrolysis. The EPR spectra can be deconvoluted into two components, one that is highly mobile with respect to the protein and one that is strongly immobilized. In the absence of microtubules, the relative proportions of these two components varied with temperature, showing that the transition between them involves a large change in enthalpy (DeltaH degrees = -75 kJ/mol). This result implies that the two populations represent very different protein conformations. Binding to microtubules results in virtually all probes shifting into the immobilized component, independent of the nucleotide bound. Superposition of the structures of ncd and myosin subfragment 1 reveals that the labeled cysteine is very close to the region which is homologous to the helix containing the two reactive sulfhydryls in myosin and is approximately 10 A from the junction of the motor domain with the remainder of the molecule. We conclude that the binding of ncd to microtubules results in a conformational change in this region which may be involved in the working power stroke.